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OverviewOverview

•• There is a huge diversity of parasites and There is a huge diversity of parasites and 
pathogens in all ecosystemspathogens in all ecosystems

•• They have significant impact as regulators of They have significant impact as regulators of 
hosts and perhaps also of pollutantshosts and perhaps also of pollutants

•• Dynamics of epidemics is well understood Dynamics of epidemics is well understood –– but but 
they might happen much more quickly in the they might happen much more quickly in the 
oceans.oceans.

•• Pathogens may be best controlled by predatorsPathogens may be best controlled by predators
•• A healthy ecosystem (or a well balanced one) is A healthy ecosystem (or a well balanced one) is 

one that is full of parasites!!one that is full of parasites!!
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Carpinteria Salt MarshCarpinteria Salt Marsh
Santa Barbara County  CA USASanta Barbara County  CA USA







Digenean cercariae



Euhaplorchis californiensis metacercariae coat the killifish’s brain

Lafferty and Morris 1996, 
Ecology 77:1390-1397



Carpinteria salt marsh food web – without parasites
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Little Rock Lake Food WebLittle Rock Lake Food Web
92 Taxa with 997 Feeding Links92 Taxa with 997 Feeding Links







Carpinteria Salt marsh  food web
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Low connectance webs, Low connectance webs, CC < 0.10< 0.10

Ythan Estuary Ythan Estuary, no parasites

C = 0.04, S = 124, L/S = 4.7
Huxham et al. 1996 

C = 0.06, S = 83, L/S = 4.8
Hall & Raffaelli 1991 



•3-4 trophic levels
•Vulnerability declines with level
•Links = S1.4

•Stability declines with links

















Biomass of trematodes = biomass of un-poached elephant populations / unit area



Birth rate of trematodes – one elephant / 24 hours….life expectancy weeks/ months



Genomic analyses of sediment in almost the same salt marsh
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What happens in the absence of What happens in the absence of 
parasites?parasites?

•• Examples from invasive speciesExamples from invasive species



Parasites and invasive species
(with Mark Torchin, Kevin Lafferty, Armand Kuris, NCEAS)



Native and introduced range of green crab



Parasites of the green crab in Europe



Parasites of the green crab in Europe

Egg predators



Parasites of the green crab in Europe

Trophically
transmitted parasites



Parasites of the green crab in Europe

Parasitoids



Parasites of the green crab in Europe

Parasitic 
castrators



Parasites of the green crab in East Coast North America



Parasites of the green crab in Australia



Parasites of the green crab in West Coast North America



Parasites of the green crab in South Africa



Mark Torchin

(a further contribution to US obesity and over-consumption)



� = molluscs (N = 7)

¢ = crustaceans (N = 3)

p = fishes (N = 6)

� = amphibians and 
reptiles (N = 3)

u = birds (N = 3) 

£= mammals (N = 4).

(a) Parasite species richness

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Native

In
tr

o
d

u
ce

d

Torchin et al. 2003 
Nature 421: 628-630



� = molluscs (N = 7)

¢ = crustaceans (N = 3)

p = fishes (N = 6)

� = amphibians and 
reptiles (N = 3)

u = birds (N = 3) 

£= mammals (N = 4).

(a) Parasite species richness

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1

Native

In
tr

o
d

u
ce

d

Torchin et al. 2003 
Nature 421: 628-630



Release from parasites
(mean from 26 ANIMAL species)
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Exotic 
parasites
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SerengetiSerengeti
PredatorPredator--prey, orprey, or

hosthost--parasite?parasite?





Herbivore numbers
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Serengeti woodland prides, 1966-2003
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But…rinderpest produces cross immunity to distemper…’Ghost of immunity past’



Serengeti plains prides, 1966-2003
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Pathogens transmitted between Pathogens transmitted between 
species (wild & domestic)species (wild & domestic)

•• The major disease The major disease 
problem in problem in 
conservation biologyconservation biology

•• Examples: Lions and Examples: Lions and 
CDV in Serengeti, CDV in Serengeti, 

•• Thanks to Ray Thanks to Ray 
HilbornHilborn for videofor video
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Long term lion studies by Craig Packer and colleagues
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Spread of CDV during 1994 epidemic

Domestic dogs

Domestic dogs 
(CDV epidemic 

in late 1994)
Domestic dogs 
(CDV epidemic 
in early 1995)
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Western Sambo Shallow, Station 2, Transect 300

1996

2000



Spatial spread of epidemicsSpatial spread of epidemics

Ecology Letters (2003) 6, 1062-1067 





Number of Coral Species with Number of Coral Species with 
DiseaseDisease
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Relationship between R0 and species diversity
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ConclusionsConclusions
•• Pathogens are a major component of biodiversity.Pathogens are a major component of biodiversity.

–– Interesting implications for Interesting implications for ‘‘intelligent designintelligent design’’!!

•• In a healthy ecosystem consideration of parasites may In a healthy ecosystem consideration of parasites may 
double the number of speciesdouble the number of species

•• Absence of parasites is beneficial to invasive species.Absence of parasites is beneficial to invasive species.

•• Shared pathogens and spillover create serious health Shared pathogens and spillover create serious health 
problems for humans and endangered species.problems for humans and endangered species.

•• Biodiversity creates an important disease buffer Biodiversity creates an important disease buffer 
particularly against vector transmitted pathogens.particularly against vector transmitted pathogens.


